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(54) IMAGE PROCESSING UNIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the capacity of a 
memory required for delaying data for the purpose of 
filtering. 

SOLUTION: The processing unit is provided with an 
encode means 10 that compresses image data Din 
received in the unit of lines, a delay memory 20 that 
stores compressed image data D10 for at least one line 
by the encode means 1 0, a decode means 30 that 
expands the compressed image data D10 stored in the 
delay memory 20. and an arithmetic means 40 that 
applies arithmetic processing to image data by pluralities 
of lines including image data Y of at least one line 
simultaneously. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . ,. j -j i 

[Claim 1] An encoding means to compress the image data inputted per line, and the delay 
memory which memorizes the compression image data for at least one line compressed by said 
encoding means. The image processing system characterized by having a decoding means to 
elongate the compression image data memorized by said delay memory, and an operation means 
to perform data processing simultaneously to the image data for two or more lines containing the 
image data for at least one line elongated by said decoding means. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . u .1 

[Field of the Invention] This invention is applied to the image reconstruction system combined 
with the copying machine, the scanner, and the printer about the image processing system which 
processes filtering etc. to the image data inputted serially. 
[0002] ... 

[Description of the Prior Art] In a digital process copying machine, image processings, such as 
gamma conversion, variable power, MTF amendment, and binary-izing, are perfonned to the 
image data which scanned and read the manuscript. MTF amendment is processing for an image 
quality improvement, and includes filtering usually represented by edge enhancement Since a 
line sequential scan is performed and the image data of each pixel is transmitted in order of a 
scan in a copying machine, predetermined data delay is indispensable to filter The conventional 
image processing system memorized the image data for four lines temporarily using four line 
memory, when edge enhancement with the Laplacian filter of for example, 5x5 size was 
performed, it read memory according to progress of a scan of the 5th line, and it was constituted 
so that total [ of same pixel location of five lines ] image data might be simultaneously inputted 
into a filter circuit. 
[0003] 

[Problem(s) to be Solved by the Invention] In the former, there was a problem that mass memory 
was needed and an equipment price rose as the number of bits per pixel increases, and as the 
resolution of read became high. For example, when it was 8 (256 gradation) about the number of 
bits of image data and read of 600dpi was performed, the amount of data per line became about 
8 K bytes, and 32 K bytes of memory was required. If memory is enlarged, it will become difficult 
to include the whole processing circuit in other processing circuits and one substrate in all, it will 
incorporate not only in substrate cost, and a problem will arise also in respect of a tooth space. 
[0004] This invention aims at reducing the capacity of memory required for the data delay for 
filtering. 

[0005] . ^ J 

[Means for Solving the Problem] In this invention, the data which compressed, memorized and 
memorized image data are elongated, and it is made to perform processing based on data of two 
or more lines. If it compresses by fixed length coding, data volume is certainly reducible 
irrespective of the content of data. 

[0006] An encoding means to compress the image data into which the equipment of invention of 
claim 1 was inputted per line, The delay memory which memorizes the compression image data 
for at least one line compressed by said encoding means. It has a decoding means to elongate 
the compression image data memorized by said delay memory, and an operation means to 
perform data processing simultaneously to the image data for two or more lines containing the 
image data for at least one line elongated by said decoding means. 

[0007] • . r 

[Embodiment of the Invention] Drawing 1 is the block diagram of the important section of an 
image processing system 1 , and drawin g 2 is the block diagram of a decoder 30. 
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[0008] The image processing system 1 is equipped with the decoder 30 which elongates 
simultaneously the compression image data D10 of five lines inputted from FIFO memory 20 and 
FIFO memory 20 which memorize the compression image data D10 for four lines outputted from 
the encoder 10 which compresses the image data Din inputted in order of a pixel array per line, 
and the encoder 10, and an encoder 10, and the MTF amendment circuit 40 which performs edge 
enhancement with the application of the filter of 5x5 size for every pixel. 

[0009] The encoder 10 consists of maximum and the minimum value detecting element 11. the 
calculation section 12 of the (dynamic range LD) range average (LA), the calculation section 13 
of 4 value-ized threshold, and the 4 value-ized section 14. and changes the inputted image data 
Din into the compression image data D10 of one half of the amounts of data. 
[0010] In an encoder 10. compression is performed per 8 pixels. Maximum and the minimum value 
detecting element 1 1 carry out block division of the image data Din every 8 pixels, and detects 
the maximum (MAX) and the minimum value (MIN) within a block. The calculation section 12 of a 
(dynamic range LD) range average value (LA) computes the die NAMMIKKU range LD (=MAX- 
MIN) which, is the difference of maximum and the minimum value, and the range average value LA 
[= (MAX-MIN)/2]. The calculation section 13 of 4 value-ized threshold computes 1st 4 value- 
ized threshold LI (=LA-LD/4) and 2nd 4 value-ized threshold L2 (=LA+LD/4) from a dynamic 
range LD and the range average LA. Four ****s of dynamic ranges LD are carried out by the 
floating thresholds LI, LA. and L2 of three pieces which doubled the range average value LA with 
these calculation value. 4 value-ized section 14 adds 2 bytes of header D1 1 which shows a 
dynamic range LD and the range average value LA for every block, and outputs it as 
compression image data D10 for 8 pixels while it compares the input data value and the floating 
thresholds LI , LA. and L2 of each pixel within a block and changes the 8 bits (256 gradation) 
image data Din into the 2 bits (4 gradation) compression image data D12. 8 bytes of data 
inputted by this will be compressed into 4 bytes. 

[001 1] A decoder 30 consists of the compression image data D10 to the dynamic range LD. a 
part 31 which extracts the range average LA. and a part 32 which elongates data with the 
application of the operation expression of a table 1 according to the value (0, 1. 2. 3) of the 
compression image data D10. 2-bit data are restored to 8 bits by expanding. 
[0012] 
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[0013] In the above operation gestalt, the magnitude of the matrix size of filtering, the content of 
the filter, compressibility, the compression technique, and the expanding technique are not 
limited to instantiation. What is necessary is just to perform data delay for a line (M-1). when 
performing filtering which refers to the pixel which belongs to M 0=2) line of the perimeter to an 
attention pixel. Although drawjngj explained as what inputs all the data for five lines into the 
MTF amendment section 40 through an encoder 10 and a decoder 30. it is also possible to input 
into the MTF amendment section 40 directly, without minding an encoder 10 and a decoder 30 
about the data of the line which is not stored in FIFO memory 20 depending on the timing of 
data transmission, i.e.. the data of the 5th line of the five lines. 

[0014] In an above-mentioned operation gestalt. since compression by 1 -dimensional block 
coding which is a fixed-length-coding method is performed, data volume is certainly reducible 
in-espective of the content of data. In variable length coding, since the case where the amount of 
data increases by compression processing may happen, small capacity-ization of FIFO memory 
20 cannot be attained. 

[0015] .... 

[Effect of the Invention] According to invention of claim 1 , the capacity of delay memory can be 

reduced and low-pricing of equipment can be attained. 
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[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram of the important section of an image processing system. 

[ Drawin g 2] It is the block diagram of a decoder. 

[Description of Notations] 

1 Image Processing System 

10 Encoder (Encoding Means) 

20 FIFO Memory (Delay Memory) 

30 Decoder (Decoding Means) 

40 MTF Amendment Section (Operation Means) 

D10 Compression image data 

Din Image data 
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